An experiment was conducted in 2009, 2010 and 2011 dry seasons to investigate the use of lablab (Lablab purpureus L. Sweet) as alternative forage legume for use in maize-legume intercrop under 3 irrigation regimes. Lablab was harvested for forage yield from 6 to 18 weeks after seeding. Forage yield and quality of lablab at different ages of growth and irrigation frequency, as well as maize grain yield and yield components were measured. Plant height of maize and number of leaves of lablab were not affected (P > 0.05) by years of trial. Plant stand count of lablab, number of leaves of maize, plant height of lablab, and LAI of maize and lablab differed (P < 0.05) with years of trial. Irrigation frequency did not affect (P < 0.05) number of leaves of maize and lablab. There were significant (P < 0.05) interactions between age of cutting x year of trial x irrigation schedule on dry forage yield of lablab. Age of cutting had no effect (P > 0.05) on forage Mg and Na contents of lablab. The CP contents of lablab at 15 and 18 WAS were lower (P < 0.05) than the CP at 6 WAS. The forage CF, NDF, ADF, EE and NFE differed (P < 0.05). Except ADF and Ca: P, measured nutrients did not differ (P > 0.05) with irrigation frequency. The maize grain yield was higher (P < 0.05) in 2010 and 2011 (1722-1726 kg/ha) than 2009 (1412 kg/ha). Results from this study suggest that lablab could be introduced as a component crop in an intercropping system with maize under irrigation in Nigeria.
Lablab (Lablab purpureus L. Sweet) is one of the most popular leguminous forage species in the world (Purseglove, 1968; Murphy & Colucci, 1999; Pengelly & Maass, 2001; Ayishi et al., 2004; Murungweni et al., 2004) . Lablab is a dual-purpose legume, which means it can be traditionally grown as a pulse crop for human consumption, used as a fodder for livestock or as green manure. The lifespan of lablab has been found to extend into early dry season (November-February) in Zaria, northern Nigeria (Nworgu & Ajayi, 2005) . It is a legume which produces high quality conserved feed (4 tDM/ha and 120 gCP/kgDM) (Agishi, 1983; Titterton and Bareeba, 1999; Amodu et al., 2005) .
Maize (Zea mays) is an important cereal crop in Nigeria. It is used as a main source of diet by many people in both rural and urban areas (Iken & Amusa, 2004) . Intercropping cereal crops with leguminous crops such as cowpea (Vigna unguiculata) , groundnut (Arachis hypogea) and soybean (Glycine max) has been an old practice among the smallholder farmers in Nigeria, especially under rain fed condition (Egharevba, 1984; Olufajo, 1995) . In many states in northern Nigeria where irrigation facilities exist, small scale farmers cultivate maize under irrigation in the dry season for commercial purposes (Nasiru & Odusina, 2008; Sani et al., 2008) . Crop residues from irrigated maize are used as livestock feeds during the critical 5 dry months (January -May) of the year when feed scarcity is at its peak. Despite vast land, human and water resources in northern Nigeria, these resources are not properly harnessed for agricultural production (Manyong et al., 2003) . In north-western states such as Kano, Kaduna, Zamfara and Sokoto, states, flood irrigation for vegetable and grain crops such as tomatoes (Lycopersicon esculentum), water melon (Citrullus lanatus), okro (Hibiscus esculentus L), sweet potatoes (Ipomoea batatas), rice (Oryza sativa) and maize (Zea mays) is a common practice. However, intercropping vegetable and other grain crops such as maize with lablab, or any other forage legume such as cowpea (Vigna unguiculata) or groundnut (Arachis hypogaea) under irrigation is not a common practice among the smallholder farmers in this part of Nigeria. Lablab is one of the few neglected crops that is not cultivated by farmers in Nigeria in both rainy and dry seasons, even though some studies in Nigeria highlighted its potentials for crop-livestock integration (Shehu et al., 2001a (Shehu et al., , 2001b (Shehu et al., , 2001c Amodu et al., 2003; Amodu et al., 2004; Nworgu & Ajayi, 2005) . Studies have shown that when ruminant animals were fed with fibrous crop residues and forage materials such as maize stover supplemented with lablab forage, their performance generally improved (Kabirizi et al., 2007) . The cost of fertility of a companion cereal crop can be reduced through the activities of nitrogen fixation by lablab (Abubakar et al., 2006) . Since irrigation activities are gradually gaining popularity among smallholder farmers in north-western states of Nigeria (Soneye, 2014) , it is imperative to explore the possibility of integrating maize and lablab under irrigation in the Sudano-Sahelian zone of Nigeria. Intercropping a high yielding and ecologically adapted cereal/forage crop mixtures such as maize with lablab under irrigation will help to increase the income of livestock farmers through increase in yields of maize cobs and high quality fodder for silage or hay, to supplement the low quality crop residues offered during the dry season (Armstrong et al., 2008) . The objective of this study was to investigate the performance of maize and lablab intercrop mixtures under irrigation in northern Nigeria.
Materials and Methods

Site Description
The experiment was conducted during the 2009, 2010 and 2011 dry seasons, within the premises of Kadawa Irrigation Research Station, Kano, in the semi-arid zone of Nigeria. Kadawa lies on Latitude 11 o 39′N and Longitude 08 o 20′E. It has an altitude of 500 m above sea level (Onyibe, 2005; . Kadawa climate is characterized by a well-defined wet (May -October) and dry (November -April) season (Abu & Malgwi, 2011) . The soil of the experimental site was characterized as sandy loam with moderately acidic pH (5.95). Other physical and chemical properties of the soil include: organic matter (2.61%), total N (0.05%), available P (54.87%), exchangeable K (0.24 Cmol/kg), Cation Exchange Capacity (7.57 Cmol/kg), soil temperature (25 o C) and volumetric soil moisture at -33 kPa (0.30%) (Abu & Malgwi, 2011; Adamu et al., 2014) , Metrological observations for the years of the trial at Kadawa are shown in Table 1 . The results of soil samples taken before land preparation and planting in each of the cropping seasons are shown in Table 2 . 
Experimental Details
The experiment was laid out in a factorial design with two factors, ages of harvest of lablab (6, 9, 12, 15 and 18 weeks after sowing, WAS) and irrigation schedules (3, 6 and 9 days intervals). The number of individual experimental units in each block was 15. There were four replications, and the order of the experimental units in each replication was randomized. Individual plot size was 3m × 4.5 m. Pre-seeding land preparation consisted of ploughing, harrowing and making of ridges. The site used for the trial was previously cropped with wheat (Triticum aestivum). Soil sampling was done in each plot at the depth of 0-20, 0-40 and 0-60 cm, respectively using soil auger and core sampler. The samples were randomly collected according to the procedures described by Blackman (1965) . Lablab seeds were treated with seed dressing chemical (Apron Plus 50DS) at the recommended rate of 2 g to 2 kg of seeds (Adegbite et al., 2005) . Maize (variety SAMAZ 14) and lablab (Rongai white variety) were sown at the same time by hand at a spacing of 30 cm within row between maize and lablab planted hills on ridges, which were 75 cm apart. Sowing was carried out in the middle of February in all the three years of the trial. Three (3) seeds were planted per hill for each crop and these were later thinned to two seedlings per hill at 3 WAS, to give a population of approximately 44,000 plants per ha per crop. In each trial year, the plots were weeded by hand at 3 and 6 WAS. The same amount of fertilizer (120N:60P:60K kg/ha) was applied to all plots two days after the first weeding. Maize plants were top dressed with 60 Kg/ha in the form of urea (46% N) at 6 weeks after sowing. Uniform supplementary irrigation to root zone soil saturation (80 centibars for each irrigation treatment) was provided by flooding the soil surface using farmers' practice within the furrows at 3, 6 and 9 days interval from 2 weeks after sowing till physiological maturity stage for the maize (number of days from 50% plant emergence to when 50% of the cobs dried with leaf sheath turned brown) (Mahdi et al., 2011) .
Determination of Growth Parameters
Data on growth parameters for maize and lablab (plant height, number of leaves and leaf area index (LAI) were taken at 6, 9 and 12 WAS from five randomly selected plants from the two middle rows of each plot. Plant height was measured from the ground level to the tip of the flag leaf. Leaf area index was calculated as the ratio of leaf area to the area of ground cover at 6, 9 and 12 WAS, respectively. Leaf area was calculated by multiplying the length of the leaf by its width and a factor of 0.75 as described by Adesoji et al. (2013) .
Estimation of Forage Yield of Lablab and Maize Grain Yield
The forage dry matter (DM) yield of lablab was estimated using 1.0 m × 1.0 m quadrant. Plants within each quadrat were cut with hand sickle knife at 15 cm above ground level at 6, 9, 12, 15 and 18 WAS. The harvested fresh wet forage materials were weighed and a known weight of sub-samples (250-300 grams) was oven-dried at a temperature of 60 o C for 48 hrs in a forced-draught oven. After drying, the sub-samples were re-weighed for estimation of DM yield. The samples were then milled to pass through a 1mm sieve in preparation for laboratory analysis.
Maize grain yield per plot was determined from five randomly selected plants. At harvest, maize was at full physiological maturity stage. Cobs from the five maize plants were hand threshed. The extracted grain was weighed, dried and then re-weighed for estimation of grain yield. Cob length was determined using a meter rule while cob circumference was estimated using a thread and meter rule.
Chemical Analysis
The milled forage samples of lablab were analyzed for proximate chemical composition using the procedures described by AOAC (2000) . The components determined were the dry matter (DM), organic matter (OM), crude protein (CP), crude fibre (CF), ether-extract (EE) and ash. Nitrogen free Extract (NFE) was determined by calculation [NFE = 100 -(%CP + %CF + %EE + %%Ash)]. Organic matter was determined as %ODM = 100 -%ash, nitrogen was analyzed by the Kjeldahl method (AOAC, 2000) and crude protein calculated as %Cp = %N *6.25, crude fibre was determined by means of Foss Tecator Analyzer, ether extract content-by Soxtec System 1040 and ash content of the samples was determined by igniting the samples in a muffle furnace at 550 o C for 8 h. The resulting ash residue was digested in 6 M nitric acid and the solution used for the determination of mineral components (Ca, Na, P, Mg, Zn, Fe, and K) by an atomic absorption spectrophotometer according to standard laboratory methods (MAFF/ADAS, 1986) as briefly described by Shehu et al. (2001c) . Acid detergent fibre (ADF) and Neutral detergent fibre (NDF) were analysed using the methods of Van Soest et al. (1991) .
Statistical Analyses
Data compiled were subjected to analysis of variance using the General Linear Model (GLM) Procedure of Statistical Package for Social Scientists (SPSS, 2009). Age of harvest of lablab, irrigation frequency, year of trial and their interactions were used as fixed effects in the model. Age of harvest of lablab was considered as a repeated factor with the plots as subject of repeated measurements. Only main effects were considered on nutrient profile of lablab, maize grain yield, cob length and cob size because the interaction effects were not significant (P > 0.05). Fisher's protected LSD tests were used to identify significant difference between means. Table 3 provides information on yield components of maize/lablab mixtures during the study period. Plant stand count and plant height of maize, as well as number of leaves of lablab were not affected (P > 0.05) by years. But plant stand count of lablab, number of leaves of maize, plant height of lablab, and LAI of both maize and lablab significantly (P < 0.05) varied with years. Plant stand count of lablab was higher in 2009 than 2010 and 2011. Number of leaves of maize and plant height of lablab appeared to be favoured in 2011 than other years. The LAI was respectively better for maize and lablab in 2011 and 2010. Age of plant affected (P < 0.05) maize stand count, number of leaves of lablab and LAI of maize, as well as plant height of both maize and lablab. Only number of leaves of maize and lablab, and plant height of maize were not different (P > 0.05) with irrigation frequency. Plant stand count of maize and lablab, and plant height of lablab followed the same pattern with irriation frequency, all with greater values with 6-day irrigation frequency. The LAI was respectively highest for maize and lablab at 3-and 9-day irrigation frequency intervals. Table 4 shows both wet and dry forage yields of lablab as affected by year × age of cutting interaction. For both wet and dry yields, there were significant (P < 0.05) year x age of cutting interaction. In 2010 and 2011, wet forage yields were higher at 18 WAS compared to 2009. A similar trend was observed in dry forage yield. However, both wet and dry forage yields were higher in 2009 at 15 WAS compared to other years. Table 5 shows both wet and dry forage yield of lablab as influenced by irrigation schedule x age of cutting. Interactions between irrigation schedule x age of cutting were significant (P<0.05). At 12 WAS, the fresh forage yield showed an increasing trend at irrigation interval of 3 days, but further increase in irrigation interval to 6 days, produced higher forage yield at 9 WAS. However, at 9-days irrigation interval, there was 12% decrease in forage yield at 18WAS compared to 12WAS. The dry forage yield showed 17% decrease at 18WAS when the irrigation interval was increased to 9-days. Dry forage yields at 3 and 6-days irrigation intervals were at par at 18WAS. Generally, both fresh and dry forage yield increased with age of cutting at depending on the irrigation frequency. There were significant (P < 0.05) interaction effects between irrigation schedule × year of trial on both fresh and dry forage yield (Table 6 ). Both fresh and dry forage yield showed decreasing trend at irrigation interval of 9 days with highest values recorded in 2009. Irrigation interval of 3days produced higher fresh and dry forage yield in 2010. In 2011, the dry forage yield was 4% higher at irrigation interval of 6-days. Table 7 shows significant (P < 0.05) interaction effects between age of cutting x year of trial x irrigation schedule on dry forage yield of lablab. In 2009 and 2011, there was a significant increasing trend in dry forage yield from 6WAS until 15WAS, where it slightly decreased by 5% at 18WAS, however, dry forage yield of lablab decreased by 15% at 18WAS in 2010. Irrigation interval of 3-days produced the highest forage yield at 15WAS, but the forage yield decreased by about 10% when the irrigation interval was increased to 6-days. Furthermore, increasing the number of days to irrigation (from 6-to-9 days), led to 1% decrease in forage yield at 12WAS compared to 3-days irrigation interval, respectively. Table 8 shows the nutrient profile of lablab forage as affected by age of cutting, irrigation frequency and year of trial. Age of cutting had no effect (P > 0.05) on forage Mg and Na contents of lablab. The CP contents of lablab at 15 and 18 WAS were lower significantly than the CP at 6 WAS. The forage CF, NDF and ADF Sort of followed similar pattern with advancing age of lablab. Earlier harvests appeared to have lower CF, NDF and ADF values than later harvests. Both EE and NFE followed similar pattern and they both decreased as the age of lablab increased. The forage Ca content was significantly lower at 15 WAS than other harvest dates. The forage P was significantly lower at 18 WAS than all earlier harvest dates. The resulting Ca: P ratios were significantly lowest at 6 WAS (0.66) and highest at 18 WAS (1.35). With the exception of ADF and Ca: P, all measured nutrient indicators in the present study did not differ (P > 0.05) with irrigation frequency (Table 8 ). The forage ADF was significantly lower for 6-day irrigation interval than 3 and 9 days. For Ca: P the order was: 6-day > 9-day > 3-day. The NDF, ADF, EE, NFE, P and Na of lablab forage were significantly higher in 2009 than in other years of the trial. In 2010, there were better CP, CF, EE, Ca, Mg and Ca: P values than in other years. Lower values of nutrient composition of lablab were however observed in 2011 except in ADF and Na. 
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Yield Components of Maize
Results of yield components of maize as influenced by year of trial and irrigation frequency are presented in Table 9 . The maize grain yield was higher significantly (P < 0.05) in both 2010 and 2011 (1722-1726 kg/ha) than 2009 1412 kg/ha). The maize cob length was lower significantly (P < 0.05) in 2010 than 2009 (12.89 cm) and 2011 (13.34 cm). The maize cob size was not affected (P > 0.05) by year of trial. Only maize cob length was not affected (P > 0.05) by irrigation frequency (Table 9 ). Both maize grain yield and cob size followed the same order with irrigation frequency: 3-day > 6-day > 9-day. Table 9 . Effect of year of trial, irrigation frequency and their interaction on yield components of maize 
Discussion
Forage Yield of Lablab
The productivity of lablab plants depends on solar radiation which provides the energy necessary for photosynthetic processes (Akanvou, 2001) . Lablab plants had greater opportunity for access to light as a result of twinning of maize plants in mixtures (Ngongoni et al., 2007) . The significant differences in both fresh and dry matter yield of lablab (Tables 4, 5 and 6) can be explained by the competitive ability of lablab in mixtures which was facilitated by the optimum temperature as at the time of the trial since growth of most legumes had been reported to be positively correlated with temperature (Akanvou, 2001) . Lablab produces encouraging fresh (38.60-50.50 t/ha) and dry (12.47-22.24 t/ha) forage yield in mixtures under irrigation (Muna et al., 2011; Abusuwar & Al-Solimani, 2013) , provided the soil moisture content is not excessive (Aganga & Tshwenyane, www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 11; . The values observed in this study falls within the range of 5-14 t/ha reported to be adequate for good forage legume (Onifade et al., 1998; Mokoboki et al., 2002) . The dry matter yield of lablab observed in this study was however higher than the values of 1.4 to 7.07 t/ha reported in previous studies (Omokanye et al., 1996; Onifade et al., 1998; Agyemang et al., 2000; Omokanye et al., 2004; Amodu et al., 2004; Anthony & John, 2007) . This indicates that lablab can be successfully incorporated into maize stand under irrigation, despite the fact that the smallholder farmers do not consider growing lablab under irrigation as a viable option for improving livelihoods. However, the values recorded in this study were lower than the values of 13 t/ha, 8 t/ha and 14.8 t/ha for lablab under rain-fed condition (Shehu et al., 2001; Mokoboki et al., 2002; John, 2006) . This might be related to differences in geographical location, date of sowing, initial stand counts, soil type and competitive ability of lablab.
The trend in dry matter yield in this study was similar to the findings of Omokanye et al. (1996) that at maturity the proportion of stem increases in legumes at the expense of leaves as a result of increased formation of lignified structures. The significant interaction between year of trial and irrigation interval ( Table 6 ), indicates that dry matter yield of lablab fluctuates based on prevailing environmental conditions within the year and the level of moisture in the soil. Therefore, farmers should plan their production activities based on available information from the national weather forecast stations due to the present change in global climate. This indicates that provided the environmental temperature is adequate (18-30 o C) and irrigation interval does not go beyond 3 days; lablab will continue to grow due to decreased leaf senescence and increased elongation of stems. This will offer greater advantage to the smallholder farmers in Nigeria in terms of land equivalent ratio (LER) and continued supply of fresh and qualitative forage to livestock. Also, farmers could receive additional income from the sale of lablab forage to the Fulani herdsmen, who are known to reside near areas with irrigation facilities.
Yield Components of Maize/Lablab Mixtures
This study was conducted to evaluate the possibility of integrating maize/lablab mixtures into the dry season farming system in Nigeria. In this study, the stand count of lablab was consistently lower than that of maize in all the years of the trial (Table 3) . This was mainly due to seed rotting and the damage caused on lablab seed by birds, rodents and insects, days following seeding. Rashid (2010) reported a similar observation in maize-mungbean mixtures in Pakistan. The stand count values recorded for lablab in this study were comparable to the findings of Malami and Sama'ila (2012) in cowpea (Vigna unguiculata (L.) Walp. Var. Kanannado). The values for number of leaves of lablab observed in this study (19, 12 and 27) were higher than the values (12, 13 and 14) reported under rain-fed condition in Samaru at 6, 9 and 12 weeks after sowing (Adesoji et al., 2013) . The value observed in plant height of lablab in the third year (161cm) was however higher than the value (150cm) observed by Yusufali (2005) in India and Omokanye et al. (2000) but lower than the value (229cm) observed in Samaru (Adesoji et al., 2013) . The high LAI in maize in this study can be ascribed to better leaf growth possibly due to good soil moisture and environmental temperature and vertical plant architecture, which might have offered advantage over lablab which grows horizontally. Mohankumar et al. (2012) observed higher LAI (4.55) in maize when intercropped with lablab in 4:2 row proportions with 100% NPK in India. The tendency for shading (i.e. covering the leaf from sunlight) between the mixtures was evidenced in the thinner leaves observed in lablab due to continuous cover provided by the maize plants due to their upright nature. This partly explains the low LAI observed in lablab compared to maize. However, our values for stand count were lower than the value of 42 plants /m 2 recorded by Omokanye et al. (2000) for Horsegram (Macrotyloma uniflorum) at Shika.
Maize Grain Yield
Intercropping maize with forage legumes had been reported to decrease maize grain yields (Gbarennah et al., 2004; Mkamilo, 2004) . The maize grain yield recorded in this study (Table 9 ) was below the potential maize yield of 7 metric tons per ha earlier reported (IITA, 2011) . The reason for this might be related to differences in measured yield components of maize (cob length, cob circumference, number of cobs per plant and cob weight) and the competitive ability of the species since lablab has been reported to compete favourably well with other species in mixtures (Ngongoni et al., 2007; Birteeb et al., 2011) . This is evidenced in plant height of lablab plant which was consistently higher than that of maize plant (Table 3 ). The current maize yield reported from smallholder farmers in Nigeria is 1.4-1.5t/ha (IITA, 2011) . Since irrigating at 3 days interval produced the highest maize grain yield (1.9 t/ha), it implies that smallholder farmers in Nigeria could practice food-forage technology under irrigation without adverse effect on maize grain yield. Another major advantage to be derived from such cropping mixtures is increased nutrients availability in the soil (Birteeb et al., 2011) which could be utilized by the succeeding cereal crop in subsequent cropping seasons and improved efficiency in terms of land equivalent ratio (Rashid, 2010 
Nutrient Composition of Lablab
Age of cutting, irrigation frequency and year of trial affected the nutrient composition of Lablab (Table 8 ). The range (10.1-17.2) of crude protein (CP) content obtained in this study fall within the range reported for tropical herbaceous legumes (Murphy & Colucci, 1999; Mpairwe et al., 2003; Kabirizi, 2006; Mupangwa et al., 2006; Abia, 2011) . The CP values observed in this study met the requirements of growing goats (10-31% CP) (Alemu, 2008) and lambs (9.1-15.1%CP) (NRC, 1985) . Nitrogen requirements of ruminant livestock had been reported to range from 1.2-2.7% (NRC, 1985) . The crude protein values observed in this study could satisfactorily supply the required nitrogen for ruminant livestock. The sharp decrease in the crude protein content of lablab at 9 weeks of age might be due to the nitrogen fertilizer applied to maize plants since fertilizer application in mixed pastures had been reported to decrease the quality of the legume component (Ball et al., 2001 ). This therefore explains the trend in the crude fibre content which was found to increase with advancing plant age.
The crude fibre content of lablab in this study was lower than the value of 24-32% reported in earlier studies (Murphy & Colucci, 1999) . This might be due to the low temperature observed during the early (JanuaryFebruary) establishment period in the three years of the trial. Anthony and John (2007) had shown that temperature affects the crude fibre content of tropical leguminous forages. In this study, the values for calcium ranged from 0.73-1.11%. These values can satisfactorily meet the daily calcium requirements of goats which require 0.5-1.1 g of calcium per day (Alemu, 2008) . The calcium requirement for young cattle had been reported to be 3.5% (NRC, 1985) . This indicates that in addition to lablab forage, farmers need to supplement calcium to their young steers especially during the dry season for better performance. The values observed in this study were however lower than the reported values of 1.67 and 1.86% found in temperate forage legumes (Abia, 2011) . The values of phosphorus recorded in this study were substantially higher than the reported literature values of 0.76% and 0.88%, respectively (Nworgu & Ajayi, 2005; Abia, 2011) . This can be explained by the ability of lablab plant to profusely nodulate and grow well on the sandy soil of Kadawa which had been known to contain moderate range (4.69-14.26 mg/kg) of phosphorus (Oyinlola & Chude, 2011) . The decreasing trend of phosphorus level observed in this study with increase in age of cutting is in agreement with the report of Abia (2011) that phosphorus concentration in herbage decreases with increase in maturity. The phosphorus level recorded in this study (0.8-1.4%) was enough to supply the requirements of goats (0.4-0.9g/day), sheep (0.2-0.3%), replacement heifers (0.3%-1%) (Hubbard Feeds, 2014) , lactating cows (0.4%) and steers (0.2%) (Ron, 2005; Alemu, 2008; NRC, 1985) . The high phosphorus content of lablab forage in this study is an advantage to the smallholder farmers since phosphorus is needed by the rumen bacteria for efficient digestion of fibrous materials (Dierenfeld et al., 2014) . Therefore, the food-forage technology tested in this study will assist the smallholder farmers improve the performance of their livestock and hence improve their income and livelihoods.
Benefits for Smallholder Farmers
This study will help the smallholder farmers to overcome issues militating against high productivity of crops and livestock during the dry season period in Nigeria. The use of ley legumes as technology to address feed shortage in livestock and environmental degradation has since been recognized . In Nigeria, the quantity of fertilizer required by cereal crops will be low when they are produced in mixtures with forage legumes such as lablab under irrigation. Both farmers and their families will attain improved livelihoods through extra income and food security from maize/lablab mixtures under irrigation. Similarly, the smallholder mixed crop-livestock system will be more sustainable in the future by providing high quality feed to livestock in the form of silage, hay and pelleted feeds for ruminant livestock. Also, the soil health will improve due to low use of expensive chemical fertilizers by farmers.
Conclusion
This study reveals that lablab forage could be incorporated into the present conventional irrigated cereal based system, for optimum profitability and less environmental destructions in Nigeria. Harvesting lablab forage at the age of 15 weeks will produce the highest dry matter yield which can be used for ensiling or as hay. Delaying the harvest beyond 18 weeks of age could result in deterioration in the quality of the forage. Farmers should use 3 days irrigation interval at Kadawa rather than the daily conventional method of irrigation in order to save labour cost. Further studies on irrigated leguminous forages in combination with cereal and vegetable crops should be conducted to create awareness to farmers and further evaluate the possibility of adoption of food-forage technology in Nigeria.
